nAPA3HT0JI0rHX, 42, 6, 2008 


YAK 591.69-438.15-512.22 

AKTHBHOCTb HECnEUH<DHHECKHX 3CTEPA3 B TOMOTEHATAX 
MOJ1J1IOCKOB LYMNAEA STAGNALIS H LYMNAEA TUMIDA 
(GASTROPODA: PULMONATA) IIPH 3APA2KEHHH IJEPKAPHRMH 
TPEMATOfl ECHINOPARYPHIUM ACONIATUM 
H MOLINIELLA ANCEPS (ECHINOSTOMATIDAE) 

© SI. JI. BopoHuoea, H. H. tOpjioea, C. H. BoAflHHUKaa, B. B. Tjiynoe 

Mhcthtyt CHCTeMaTHKH h 3KOJiorHH >KHBOTHbix CO PAH, Hoboch6hpck 

nocTynwiia 06.06.2008 

npOBe/ieH CpaBHHTeJlbHblH aHajIH3 H3MeHeHHH 3CTepa3HOH aKTHBHOCTH B TOMOreHaTaX 
Tejia mojijiiockob Lymnaea stagnalis h L. tumida pa3JiHMHbix pa3MepoB npn HHflHBHuyajib- 
hom 3apa>xeHHH uepKapHHMH TpcMaTO^ Echinoparyphium aconiatum m/hjih Moliniella an- 
ceps. AKTHBHOCTb HecneuH(})HHecKHx 3CTepa3 onpe^ejiHJiH cneKTpo(})OTOMeTpHHecKH. 06- 
HapyxeHO, mto HaH6ojibiiiHH ypoBeHb 3CTepa3HOH aKTHBHOCTH perncTpnpyeTCH b rpynne 
HHTaKTHbIX MOJIJIIOCKOB C BbICOTOH paKOBHHbl 3—4 MM. HOKa3aHO, MTO OJIHHOHHaH H CMC- 
maHHaH MHBa3HH mojijiiockob uepKapnHMH TpeMaToji, E. aconiatum h M. anceps npHBOjiHT 
K H3MeHeHHIO aKTHBHOCTH HeCneHH(J)HMeCKHX 3CTepa3 B TKaHHX 3apa>KCHHbIX >KHBOTHbIX. 
Mepe3 2 cyr nocjie 3apa>xeHHH yBejiHMHBaeTCH 3CTepa3Han aKTHBHOCTb y 3apa>xeHHbix moji¬ 
jiiockob C BbICOTOH paKOBHHbl 5—8 MM, TOTRa KaK Mepe3 26 CyT B03paCTaeT aKTHBHOCTb 3C- 
Tepa3 b rpynne mojijiiockob c bwcotoh paKOBHHbl 2 mm KaK npn oahhomhoh, TaK h npn 
CMeiliaHHOH HHBa3HH. CHH>KeHHe 3CTepa3HOH aKTHBHOCTH y 3apa>KeHHbIX >KHBOTHbIX pern- 
CTpHpyeTCH TOJibKo Mepe3 26 cyT nocjie HHBa3HH E. aconiatum mojijiiockob L. stagnalis 
(3—4 mm) h L. tumida (4 mm). noKa3aHo, mto Ha H3MeHeHHe 3CTepa3HOH aKTHBHOCTH 
BJinneT pa3Mepa xo3HHHa h bh jx napa3HTa. 


npecHOBO^Hbie 6pioxoHorHe mojijiiockh hbjihiotch o6jiMraTHbiMH npoMexy- 
TOMHblMM H £OnOJIHHTeJIbHbIMH (BTOpbIMM npOMexyTOMHbIMM) X03fleBaMH JXJIH 
mhothx bh^ob TpeMaTOfl. JImmmhkm TpeMama jiOKajiM3yiOTCH b nnmeBapMTejib- 
hoh >Kejie3e, b penpoAyKTMBHbix opraHax, b MaHTMH, JierKHx, MycKyjiaType Ho¬ 
rn m #p. (THHeuMHCKan, 1968; K)pjiOBa, 2003; Yurlova et al., 2006), Bbi3bi- 
Ban HapyineHHH b tkbhhx HHBa3HpoBaHHbix opraHOB (THHeuMHCKaH, 1968; 
de Jong-Brink, 1997). CnopouncTbi, pe^nn, uepKapMM h MeTauepKapnn napa3H- 
Ta OKa3biBaiOT MHoroo6pa3Hoe B03^encTBHe Ha opraHH3M MOJUiiocKa-xo3HHHa. 
He Bbi3biBan HenocpeACTBeHHOH ero thGcjih, ohm MoryT BJiHHTb Ha HMMyHHyio 
CHCTeMy, MeTa6ojiH3M, boahwh h HOHHbin 6anaHC, noBe^eHMe, pocT h penpo- 
/lyKUHio xo3HHHa (THHeuMHCKaH, 1968; Grews, Esh, 1987; Hurd, 1990; Lee 
et al., 1994; lOpjiOBa h Ap., 2000). B npouecce cymecTBOBaHHH cncTeMbi «moji- 
jhock—T peMaTOAbi» y xo3aeB cjDopMHpyiOTCH MexaHH3Mbi BHyTpeHHen 3amwTbi, 
KOTOpbie CnOCOdCTByiOT o6pa30BaHHIO y napa3HTOB MexaHH3MOB yCTOHMHBOCTH 
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(lOpjiOBa h jx p., 2000; flKOBjieBa h up., 2001; ATaeB, HoaeBLunKOB, 2004; ATaeB 
H ap., 2005). npH pa3BHTMM napa3MTa B TKaHaX-MHLUeHaX X03HHHa MOXCeT Bbipa- 
OaTbiBaTbCH Soabiuoe KoanaecTBO pa3anaHbix BemecTB (3huo6hothkob xo3anHa 
h MeTa6oaHTOB napa3HTa), KOTopbie HapyiuaiOT HopMaabHoe c[)yHKUHOHHpo- 
BaHHe H pa3BHTHe. COOTBCTCTBCHHO B OpraHH3Me X03aHHa aKTHBHpyiOTCa (J)M- 
3HoaorHnecKHe chctcmm, HanpaBaeHHbie Ha saHMHHaunio othx npoayKTOB. 
KaioaeByio poab b aaHHbix npoueccax nrpaiOT ueTOKCHunpyiomne (J)epMeHTbi, 
b nacTHocTH HecneuH(J)HHecKHe 3CTepa3bi. 

3cTepa3bi BbinoaH4K>T pau BaxcHbix c[)yHKUHH b opraHH3Me 6ecno3BOHOHHbix 
XCHBOTHbIX, B TOM HUCJIQ H MOaaiOCKOB! OHM OCymeCTBJIHIOT KaTa6oaH3M 3(J)HpOB 
BbicuiHX xcnpHbix KncaoT, Mo6naH3auHK) annnuoB, aerpaaauHio MeTadoanae- 
ckhx HHepTHbix 3(J)HpoB, b tom ancae h pa3HOo6pa3Hbix kcchoShothkob (Liska, 
1998; Coeurdassier et al., 2002), yaacTByiOT b npoueccax penpoayKunn (Mikhai¬ 
lov et al., 1997). LIInpoKaa cydcTparaaa cneunc[)H4H0CTb CBnueTeabCTByeT 06 
HCKjiiOHHTejibHOM poan 3CTepa3 b aerpaaaunn tokchhob pa3anaHoro nponcxox- 
aeHHH. B aacTHOCTM ycTaHOBaeHO, hto Hecneunc^naecKne 3CTepa3bi yaacTByiOT 
b npoueccax MeTa6oan3Ma n aeTOKcnKaunn (|)occt)opopraHH4ecKHX coeanHeHnn, 
nnpeTponaoB, KapdaMaTOB (Galloway et al., 2002; Sogorb, Vilanova, 2002; Wang 
et al., 2006). B CBa3H c othm npoBoaaTca nccaeuoBaHna, b kotophx MoaaiocKH 
BbicrynaiOT b poan OnonHunKaTopoB 3arpa3HeHna OKpyxcatouaen cpeabi, nocKO- 
abKy noKa3aHa 3aBncnMOCTb Mexay aKTHBHOCTbK) Hecneun^naecKnx 3CTepa3 
b reMoanM(J)e n roMoreHaTax TKaHen MoaaiocKOB n coaepxcaHneM xnMnaecKnx 
coeanHeHnn b cpeae obnTaHna xnBOTHbix (Galloway et al., 2002; Vioque-Fer- 
nandez et al., 2006; Wang et al., 2006). HeodxounMO OTMeTHTb, hto 3CTepa3Haa 
aKTHBHOCTb y MoaaiocKOB MoaceT H3MeHaTbca no jx B03uencTBHeM TaKnx (f>aKTO- 
poB, KaK nnma, KanMaTnaecKne ycaoBna, B03pacT xhbothmx (Jordaens et al., 
1999). KpoMe Toro, Ha aKTHBHOCTb Hecneuncf)H4ecKHx 3CTepa3 MoryT OKa3biBaTb 
BanaHHe pa3annHbie nHBa3nn. Tax, y MoaaiocKOB Lymnaea truncatula 3aperncT- 
pnpoBaHo yBeanneHne aKTHBHOCTH 3CTepa3 b nnuteBapnTeabHoh aceae3e nocae 
3apa>KeHHH TpeMaToaon Fasciola hepatica (Humiczewska, Rajski, 2005). B reMO- 
UHTax UByx anHHH MoaaiocKOB Biomphalaria glabrata (ycTonanBbix n BoenpnnM- 
HHBbix k Schistosoma mansoni ) 6biaa o6HapyxceHa noaoxcnTeabHaa peaKuna Ha 
Hecneun(J)H4ecKne 3CTepa3bi. llpn 3tom noKa3aHO, 4to aKTHBHOCTb (J)epMeHTa 
y oco6en, ycTonanBbix k napa3HTy, yMeHbiuaeTca aepe3 12 a nocae 3apaaceHna 
(Granath, Yoshino, 1983). K coxcaaeHHio, CBeueHna o BanaHnn TpeMaToa Ha H3- 
MeHeHne 3CTepa3Hon aKTHBHOCTH y MoaaiocKOB ncaepnbiBaiOTca nepeancaeH- 
HbiMH HCcaeaoBaHHHMH. Boaee Toro b yKa3aHHbix padoTax aHaan3npyeTca Bana- 
Hne napa3HTnpoBaHna napTeHoreHeTnaecKnx ananHOK TpeMarau Ha H3MeHeHne 
3CTepa3Hon aKTHBHOCTH y MoaaiocKOB. OTcyTCTByiOT paSoTbi, nocBanteHHbie 
H3yaeHHK> BanaHna napa3HTHpoBaHna MeTauepKapnn TpeMaToa Ha 3CTepa3Hyio 
aKTHBHOCTb MoaaiocKOB-xo3aeB, TeM 6oaee npn 3apaxceHHH pa3HbiMH bhuumh 
TpeMaToa h c yaeTOM pa3Mepa xo3anHa. 

HacToamee nccaeuoBaHne CTaBHT CBoen ueabio onpeueanTb H3MeHeHne aK¬ 
THBHOCTH HecneuH(J)HaecKHX 3CTepa3 y MoaaiocKOB L . stagnalis h L. tumida , HHBa- 
3npoBaHHbix uepKapnaMH TpeMaToa E. aconiatum h M. anceps npn pa3anaHbix pe- 
xHMax 3apaxeHHa. 


MATEPMAU M METO#MKA 

MaTepnaaoM uaa nccaeuoBaHHH cayxnan MoaaiocKH Lymnaea stagnalis 
h Lymnaea tumida (Gastropoda: Pulmonata), a TaKxce uepKapnn TpeMaToa 
ceM. Echinostomatidae: Echinoparyphium aconiatum , BbiiueuiiiHe n3 2 ocoden 
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L. stagnalis (BbicoTa paKOBHHbi 45 h 50 mm), h uepKapnn Moliniella anceps, Bbi- 
mejuuHe H3 L. stagnalis (BbicoTa paKOBHHbi 48 mm) (pycjio p. KapraT, OaccewH 
03 . HaHbi). 

fljiH 3KcnepHMeHTOB Hcnojib30BajiH MOJio^b, KOTopyio nojiynajiH b jiaOopaTO- 
pnn H3 KjiauoK MOJiJiiocKOB, coOpaHHbix b HiOHe—Hiojie b npnOpexcHOH 30He 
p. KapraT. MccjieuoBaHHH npoBOjumn Ha MOJunocKax L. stagnalis 4 pa3MepHbix 
rpynn: BbicoTa paKOBHHbi jxo 2 mm, 3—4 mm, 5—6 m 7—8 mm. Mojuiiockh L. tu- 
mida hmcjih Bbicoiy paKOBHHbi 4 mm. 

3KcnepHMeHTajibHoe 3apaxceHne mojuhockob. ^jih 3apaxceHHH Hcnojib30BajiH 
uepKapnn, Bbiuie^uiHx H3 mojuhockob b TeneHne 30—40 mhh. Mojioub mojuho- 
ckob 3apaxcajiH b MHKpoaKBapnyMax oOueMOM 2 mji c KpyrjibiM jx hom. B KaxcabiH 
MHKpoaKBapnyM noMemajin no 1 aKTHBHOMy MOJunocKy h ot 2 jxo 15 aKTHBHbix 
uepKapnn (b 3aBHCHMOCTH ot BapnaHTa). MHKpoaKBapnyMbi npocMaTpHBajiH 
Kaxcubie 30 mhh c uejibio npoBepKH npoHHKHOBeHHH uepKapHH b mojuhockob. 
npH 3TOM perHCTpnpOBaJIH HHCJIO OCTaBIIIHXCH uepKapHH H HHCJIO XBOCTOB. Ha- 
JIHHHe CBOOoUHbIX XBOCTOB UepKapHH paCCMaTpHBaJIH KaK CBHUeTeJIbCTBO npo- 
HHKHOBeHHH UepKapHH B MOJIJIIOCKa. B CJiyHae OTCyTCTBHH uepKapHH B MHKpO- 
aKBapnyMax npeunojiarajiocb, hto ohh npoHHKJin b mojuhockob, h nocjieuHnx 
nepeHOCHjiH b o6iuhh aKBapnyM. 3 kcho3huhh mojuhockob c uepKapHHMH npo- 
uojixcajiocb 2—3 h. Mojuiiockh Ka>Kaon pa3MepHon rpynnbi 6buin 3apaxceHbi 
uepKapHH mh 1 ( E . aconiatum hjih M. anceps) hjih 2 (noonepeuHoe 3apaxceHne 
E . aconiatum h M. anceps) bhuob TpeMaTOu. ITocjie 3apaxceHHH mojuiiockh couep- 
xcajiHCb b aKBapnyMe c npocjjnjibTpoBaHHon penHon bouoh. 

IIpH^KHBaeMocTb MeTauepKapHH KOHTpojinpoBajiH nepe3 2 h 26 cyT nocjie 3a- 
paxeHHH. reJIbMHHTOJIOTHHeCKOe HCCJieUOBaHHe MOJUHOCKOB npOBOUHJIH KOMn- 
peccopHbiM mctouom; npnxcHBiiiHXCH MeTauepKapHH noucHHTbiBajin no jx 6hho- 
KyjmpHOH jiynon MBC-10 npn 16x yBejinneHnn. 

fljIH npHTOTOBJieHHH TOMOTeHaTa BHyTpeHHHX OpraHOB TeJIO MOJIJIIOCKa H3B- 
JieKajin H3 paKOBHHbi h noMeiuajiH b xojiouHbin 0.1 M Na-cJioccjjaTHbiH 6y(J>ep 
(pH 7.2) (OB) b cooTHomeHHH 0.06 r tkbhh Ha 1 mji 6y(J>epa. TKaHH roMore- 
HH3HpoBajiH b TeneHne 10 c, Hcnojib3yn yjibTpa3ByKOBon roMoreHH3aTop. 3aTeM 
roMoreHa™ ueHTpHcjiyrnpoBajin npn 4 °C b TeneHne 15 mhh npn 10 000 g. no- 
jiyneHHbiH cynepHaTaHT Hcnojib30BajiH ujih onpeuejieHHH (JiepMeHTaTHBHOH aK- 
THBHOCTH. 

CneKTpo(J)OTOMeTpHHecKoe onpeuejieHne aKTHBHOCTH 3CTepa3 b roMoreHaTax 
TKaHeH KOHTpOJIbHbIX H 3apa>KeHHbIX TpeMaTOUaMH MOJUHOCKOB npOBOUHJIH no 

AcnepeHy (Asperen, 1962) c He 3 HaHHTejibHbiMH H 3 MeHeHHHMH. HHKyOaunoHHan 
CMecb couepxcajia 1 mji 0.54 mM l-Ha(J)THJiaueTaTa b OB h 15 mkji onbiraoro 06 - 
pa3ua. nocjie HHKyOaunn b tcmhotc b TeneHne 30 mhh npn 30 °C peaKunio 
ocTaHaBJiHBajiH nyTeM uoOaBjieHHH 0.25 mji KpacHiue-(J)HKCHpyioiuero pacTBO- 
pa (0.25% npoHHoro CHHero PP h 3.125 % aoueunjicyjibcJiaTa HaTpnn b OB). 
YuejibHyio aKTHBHocTb (jiepMeHTa Bbipaxcajin b euHHnuax h3mchchhh onTnne- 
ckoh njioTHocTH (A 600 ) HHKy6auHOHHOH CMecH b xoue peaKUHH b pacneTe Ha 
1 mhh h 1 mt 6 ejiKa. 

KoHueHTpauHio 6ejiKa b roMoreHaTax TKaHen onpeaejinjin no mqtojxy Bpeu- 
(Jiopua (Bradford, 1976). fljin nocTpoeHHH KajinOpoBonHon kphboh ncnojib30Ba- 
JIH 6bIHHH CbIBOpOTOHHblH aJIbOyMHH. 

nojiyneHHbie uaHHbie o6pa6aTbiBajiH craTHCTHnecKH, paccnnTbiBan cpeuHee 
apn(J)MeTH4ecKoe h ero oiunOKy. flocTOBepHOCTb pa3JinnHH onpeuejumn no 
t-KpHTepHIO CTUIOUeHTa (p < 0.05) (nJIOXHHCKHH, 1970). 
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PE3YJlbTATbI 


3KcnepHMeHTanbHoe 3apaxceHHe. Hepe3 2 h 26 cyT nocjie 3apaxceHHH L. stag- 
nalis uepKapHHMH TpeMaTO^ 6hji npoBe^eH rejibMHHTOJiorHHecKHM aHanH3, no- 
3bojihioiuhm onpe^ejiHTb npHXCHBaeMOCTb napa3HTOB b MOJiJiiocKax. Ylpn o^h- 
hohhom HHBa3HH nepe3 2 cyT nocjie 3apaxceHHH npHxcHBaeMOCTb MeTauepKapnii 
M. anceps b opraHH3Me L. stagnalis c bmcotom paKOBHHbi 2 h 7—8 mm 6buia co- 
OTBeTCTBeHHO b 1.8 ± 0.78 mb 1.8 ± 0.72 pa3a MeHbiue, hqm b cjiynae 3apaxceHHH 
uepKapHHMM E. aconiatum (Ta6ji. 1). ripH cMemaHHOM HHBa3HH npiixcHBaeMOCTb 
uepKapHM o6ohx bh£ob (E. aconiatum h M. anceps) 6bma uaeHTHHHa bo Bcex 
rpynnax mojijiiockob, 3a HCKjnoqeHHeM oco6eii c bmcotoh paKOBHHbi 5—6 mm 
(Ta6;i. 1). Hepe3 2 cyT nocjie 3apaxeHHH mojuiiockob L. tumida uepKapHflMH 
E. aconiatum oOHapyxeHO, hto ypoBeHb npHJKHBaeMOCTH cocraBiui 
17.5% ±7.51. 

Hepe3 26 cyr nocjie 3apaxeHH5i b rpynne mojuiiockob L. stagnalis c bmcotom 
paKOBHHbi 2 mm npHxcHBaeMOCTb uepKapHM E. aconiatum b cjiynae ojuihohhom 
HHBa3HH cocTaBjiHjia 12.0 % ± 8.01, hto OKa3a;iocb b 5.2 ± 1.08 pa3a MeHbine, 
hqm qepe3 2 cyT nocjie 3apaxeHHH. llpn ojuihohhom HHBa3HH uepKapiuiMH 
M. anceps nepe3 26 cyT nocjie 3apaxeHHH npHXCHBaeMOCTb uepKapHM b mojuiio- 
CKax cocTaBjiHJia 14.29 % ± 9.93, hto 6buio b 2.3 ± 1.12 pa3a HHxce, hqm nepe3 
2 cyT nocjie 3apaxeHH5i. flpn CMemaHHOM HHBa3HH npnxcHBaeMOCTb uepKapHM 


Ta6jiHua 1 

npH>KHBaeMocTb (%) MeTauepKapnii TpeMaToa E. aconiatum w M. anceps 
b MOJiJiiocKax L. stagnalis uepe3 2 cyT nocjie 3apaxceHHH 

Table 1. Survivability (%) of the E. aconiatum and M. anceps metacercariae 
in L. stagnalis at 2 days post invasion 


BbicoTa 

paKOBHHbi 

MoaaiocKa, mm 

OaHHOHHB HHB33HB 

E. aconiatum 

M. anceps 

npHJKHBaeMOCTb 

MeTauepKapnii, 

% 

n 

N 

ripHJKHBaeMOCTb 

MeTauepKapnii, 

% 

n 

N 

2 

62.0 ± 8.67 

5 

10 

36.5 ± 6.03 

3 

10 

3-4 

57.5 ± 12.21 

10 

10 

56.0 ±23.15 

5 

10 

5-6 

52.5 ± 13.76 

10 

4 

0 

5 

4 

00 

1 

t-- 

62.6 ± 8.56 

15 

10 

44.0 ±11.46 

10 

10 


CMemaHHaa hhb33hh 


E. aconiatum 

M. anceps 


ripHJKHBaeMOCTb 



ripH>KHBaeMOCTb 




MeTauepKapnii, 

n 

N 

MeTauepKapnii, 



% 



% 



2 

36.5 ± 6.03 

3 

10 

34.96 ± 11.05 


l 

3-4 

56.0 ± 23.15 

5 

5 

53.4 ± 22.61 


3 

5-6 

0 

5 

4 

25.0 ± 16.01 


3 

7-8 

44.0 ±11.46 

10 

10 

46.0 ± 13.01 


5 


npHMenaHHe. N — mnnuecTBO 3apa>KaeMbix mojuiiockob; n — mnnuecTBO, uepKapnii, ncnojib30BaHHbix 
juih 3apaxceHHH oaHoro MoaioiocKa. 
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Ta6jiHua 2 

CMepTHOCTb (%) MOJIJIIOCKOB L. Stagnal'lS C BbICOTOH paKOBHHbl 
2 mm nocjie 3apaxeHHH uepKapHHMH TpeMaTojt 
E. acoiatum h M. anceps 


Table 2. The mortality (%) of L. stagnalis snails (2 mm shell size) 
under invasion with the cercariae of E. aconiatum and M. anceps 


BpeMB 

OaHHOHHaa 

HHBa3Hfl 

CMemaHHafl HHBa3Hfl 

nocjie 3apa>KeHHfl 

E. aconiatum 

M. anceps 

E. aconiatum + M. anceps 

2 cyT (N = 10) 

0 

0 

0 

26 cyT (N = 10) 

50 

30 

50 

KOHTpOJIb 

(N = 10) 

0 

0 

0 


E. aconiatum nepe3 26 cyT nocjie 3apaxceHHH cocraBHjia 46.8 ± 13.42 %, Torua 
KaK uepKapMH M. anceps He 6buiH o6HapyxeHbi b 3tom BapnaHTe npn rejibMHH- 
TOjiorwMecKOM aHajiH3e. 

CMepTHOCTb xo3HHHa nocjie 3apaxceHMH uepKapHHMH TpeMaTOu 6buia 3a(j)HK- 
CMpOBaHa TOJlbKO epe^H MOJIJIIOCKOB C BbICOTOH paKOBHHbl 2 MM Hepe3 26 cyT 
nocjie MHBa3HH (Ta6ji. 2), b ocTajibHbix Bapnamax rn6ejib mojijhockob He Ha- 
6jiioztajiacb. 

AKTHBHOCTb 3CTepa3 b roMoreHaTax HaTHBHbix mojijhockob L. stagnalis c pa3- 
JIHHHOH BbICOTOH paKOBHHbl. MbI npe^nOJIOXCHJIH, HTO 3CTepa3HaH aKTHB- 
HOCTb B TOMOreHaTaX MOJIJIIOCKOB MOXCCT H3MeHHTbCH B 3aBHCHMOCTH OT pa3Mepa 
oco6en, nooTOMy 6hji npoBeueH aHajiH3 H3MeHeHHH aKTHBHOcTH (JiepMeHTa 
b rpynnax HaTHBHbix mojijhockob L. stagnalis c pa3JiHHHOH bmcotoh paKOBHHbl. 
B pe3yjibTaTe bhubjicho, hto HaH6ojibiuaH aKTHBHoeTb 3CTepa3 perHCTpnpyeTCH 
b rpynne mojijhockob bwcotoh 3—4 mm. 3cTepa3Han aKTHBHOCTb y mojijhockob 
C BbICOTOH paKOBHHbl 5 — 6 MM UOCTOBepHO He OTJIHHaeTCH OT TaKOBOH y oco6en 
BbICOTOH 7—8 MM (pHC. 1). 

3cTepa3Han aKTHBHOCTb b roMoreHaTax 3apaxceHHbix mojijhockob L. stagnalis 
c pa3JiHHHOH BbicoTOH paKOBHHbl nepe3 2 cyT nocjie HHBa3HH. B pe3yjibTaTe npo- 
BejieHHblX HCCJiejIOBaHHH 6bIJIO BblflBJieHO, HTO y MOJIJIIOCKOB C BbICOTOH paKOBH¬ 
Hbl 2 mm aKTHBHOCTb 3CTepa3 b BapnaHTe c 3apaxceHHeM uepKapHHMH M. anceps 
6buia Bbmie b 1.98 pa3a no cpaBHeHHio c hhtbkth bi mh oco6hmh. AKTHBHOCTb 


s 

P3 — 
1 1 




0.001 

0.0008 

0.0006 

0.0004 

0.0002 

0 


1 

2 

3 

4 


Phc. 1. 3cTepa3Han aKTHBHOCTb b roMoreHaTax HaTHBHbix mojijhockob L. stagnalis c pa3JiH4HOH Bbi- 

COTOH paKOBHHbl. 

/ — BbicoTa paKOBHHbl 2 mm, 2 — 3—4 mm, 3 — 5—6 mm, 4 — 7—8 mm. 

Fig. 1. Esterase activity in the homogenates of noninfected L. stagnalis in relat shell size. 
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(jDepMeHTa b roMoreHaTax mojijiiockob, 3apaxeHHbix E. aconiatum h npn CMe- 
rnaHHOM 3apaxceHMH ( M . anceps + E. aconiatum ) jtocTOBepHO He OTJinnajiacb ot 
KOHTpOJIH. B TO xce BpeMfl 3CTepa3Han aKTHBHOCTb MOJIJIIOCKOB, 3apaxeHHbIX 
M. anceps 6buia b 1.7 pa3a Bbirne no cpaBHeHHio c oco6hmh, 3apaxceHHbiMn uep- 
KapHHMH E. aconiatum (pnc. 2, a). 

AHaJIH3 3CTepa3HOH aKTMBHOCTH B TOMOTeHaTaX MOJIJIIOCKOB C BbICOTOH paKO- 
BHHbi 3—4 mm noKa3aji, hto jiocTOBepHbie otjihhhh ot kohtpojih perncTpnpyiOT- 
ch TOJibKO b BapnaHTe CMemaHHoro 3apaxceHHH. B otom cjiynae nepe3 2 cyT no- 
cjie 3apaxceHMH aKTHBHOCTb (fiepMeHTa yBejinnHBajiacb b 1.5 pa3a no cpaBHeHnio 
C HHTaKTHbIMH OCOSflMH (pHC. 2, 6). 

3cTepa3Haa aKTHBHOCTb b roMoreHaTax L. stagnalis c BbicoTon paKOBMHbi 
5—6 mm 6buia b 7.2 pa3a Bbirne, neM b KOHTpojie nepe3 2 cyT nocjie 3apaxceHMH 
mojijiiockob uepKapnflMH E. aconiatum , b 5.7 pa3a — nocjie 3apaxceHMH M. anceps 
h b 4.8 pa3a npn cMemaHHOM 3apaxceHnn (pnc. 2, e). 

AKTHBHOCTb HecneUHCjjHHeCKHX 3CTepa3 B TOMOTeHaTaX MOJIJIIOCKOB C BbICOTOH 
paKOBHHbi 7—8 mm nepe3 2 cyT nocjie 3apaxceHHH yBejiHHHBajiacb bo Bcex BapnaH- 
Tax no CpaBHeHHK) C HHTaKTHbIMH OCO0HMH. IlpH 3TOM CMeinaHHoe 3apaxeHHe 
Bbi3biBajio noBbimeHHe aKTHBHOCTH (jjepMeHTa b 6.6 pa3a, 3apaxceHHe uepKapHHMH 
E. aconiatum w M. anceps — b 7.5 h b 5.5 pa3a cooTBeTCTBeHHO (pnc. 2, e). 

^HHaMHKa aKTHBHOCTH HecneuHtjjHnecKHX 3CTepa3 b roMoreHaTax mojuiio- 
ckob L. stagnalis npn 3apaxceHHH TpeMaTOjiaMH. 9cTepa3Hyio aKTHBHOCTb b jx h- 
HaMHKe qepe3 2 h 26 cyT nocjie 3apaxceHHn perHCTpnpoBajiH b rpynnax ocoSen 



Pnc. 2. 3cTepa3Hafl aKTHBHOCTb b roMoreHaTax mojijiiockob L. stagnalis nepe3 2 cyT nocjie 3apa>xe- 

HH5I UepKapHHMM TpeMaToji- 

a — BbicoTa paKOBHHbi 2 mm, 6 — 3—4 mm, e — 5—6 mm, z — 7—8 mm. * — aocroBepHoe otjihhhc ot HaTHBHbix 
mojijiiockob (P < 0.05); ** — aocTOBepHoe otjihhmc ot mojijiiockob, 3apa>KeHbix M. anceps (P < 0.05). 

Fig. 2. Esterase activity in the homogenates of L. stagnalis at 2 days post trematode invasion. 
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Phc. 3. ^HHaMHKa 3CTepa3HOH aKTHBHocTH b roMoreHaiax mojijiiockob L. stagnalis (Bbicoia paKOBH- 
Hbi 2 mm) npH 3apa)KeHHH uepKapHHMH TpeMaTOfl. 

a — 3apax<eHHe E. aconiatum, 6 — 3apaxeHne M. anceps , e — cMeuiaHHoe 3apaxeHHe (£. aconiatum + M. anceps). 
1 — HaTHBHbie, 2 — nepe3 2 cyT nocjie 3apaxeHHa, 3 — nepe3 26 cyT nocjie 3apaxceHHH. * — aocroBepHoe otjihhhc 
ot HaTMBHbix mojijiiockob (P < 0.05); ** — aocTOBepHoe otjihhhc ot mojijiiockob nepe3 2 cyT nocjie 3apa>Ke- 

hhh (P < 0.05). 

Fig. 3. Alteration of the esterase activity in the homogenates of L. stagnalis (2 mm shell size) under 

trematode invasion. 



1 
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Phc. 4. H3MeHeiiHe 3CTepa3HOK aKTHBHocTH b roMoreHaiax mojijiiockob L. stagnalis (Bbicoia paKOBH- 
Hbi 3—4 mm) uepe3 26 cyT nocjie 3apa>xeHH5i TpeMaTojiaMH. 

1 — HaTHBHbie, 2 — 3apaxceHHe E. aconiatum , 3 — 3apaxceHHe M. anceps , 4 — E. aconiatum + M. anceps. * — jiocto- 
BepHOe OTJiHHHe OT H3THBHbIX MOJIJIIOCKOB (P < 0.05). 

Fig. 4. Alteration of the esterase activity in the homogenates of L. stagnalis (2 mm shell size) at 26 days 

post trematode invasion. 
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Phc. 5. ZlHHaMHKa 3CTepa3HOM aKTHBHOcTH b roMoreHaTax mojijiiockob L. tumida (BbicoTa paKOBHHbi 
4 mm) npn 3apaxceHHH uepKapuflMH TpeMaTOflbi E. aconiatum. 

a — Mepe3 2 cyT nocjie 3apaaceHHa, 6 — nepe3 26 cyT nocjie 3apa»ceHMfl. 1 — KOHTpojib, 2 — 3apaxeHHbie mojuiio- 
CKH. * — aOCTOBepHOe OTJTHMHe OT KOHTpOJlfl (P < 0.05). 

Fig. 5. Alteration of the esterase activity in the homogenates of L. tumida (4 mm shell size) infected 

with E. aconiatum cercariae. 

C BbICOTOH paKOBHHbi 2 H 3—4 MM. AKTHBHOCTb 3CTepa3 y MOJIJIIOCKOB BbICOTOH 
2 mm, 3apa>KeHHbix E. aconiatum nepe3 2 cyT nocjie 3apaxceHH5i jtocTOBepHO 
He OTjiHHajiacb ot kohtpojih, ojtHaKO nepe3 26 cyT <J)epMeHTaTHBHa5i aKTHBHOCTb 
B03pacTajia b 1.4pa3a no cpaBHeHHio c h HTaKTHbi mh ocoOamh (pnc. 3, a). Elpn 
3apaxceHHH mojijiiockob uepKapn^MH M. anceps 3aperHCTpnpoBaHO yBejinneHne 
3CTepa3HOM aKTHBHOCTH b 1.9pa3a nepe3 2 cyT nocjie 3apaxceHH5i h b 2.9 pa3a 
nepe3 26 cyT (pnc. 3, 6). AKTHBHOCTb HecneixncjjHHecKHx 3CTepa3 y mojijiiockob, 
3apaxceHHbix ojtHOBpeMeHHO uepKapnHMH E. aconiatum h M. anceps , OKa3ajiacb 
jtocTOBepHO Bbinie kohtpojia b 3.6 pa3a TOJibKO nepe3 26 cyT nocjie 3apaxce- 
HH5i (pnc. 3, e). 

AKTHBHOCTb 3CTepa3 y MOJIJIIOCKOB C BbICOTOH paKOBHHbi 3—4 MM JtOCTOBep- 
ho He OTjiHHajiacb ot kohtpojia nepe3 2 cyT nocjie 3apaxceHH5i KaK uepKapnaMH 
E. aconiatum , TaK h M. anceps (pnc. 2, 6). Hepe3 26 cyT nocjie 3apaxceHH5i oere- 
pa3Ha5i aKTHBHOCTb oco6en, 3apaxceHHbix E. aconiatum jtocTOBepHO CHHxcajiacb b 
1.4pa3a no cpaBHeHHio c h HTaKTH hmh ocoOamh. B Bapname c ojmoBpeMeHHbiM 
3apaxceHneM 2 BHjtaMH TpeMaTO/t aKTHBHOCTb (J)epMeHTa y 3apaxceHHbix mojijiio¬ 
ckob B03pacTajia b 1.3 pa3a no cpaBHeHHio c KOHTpojieM (pnc. 4). 3cTepa3Ha*i aK¬ 
THBHOCTb mojijiiockob, 3apaxceHHbix M. anceps , jtocTOBepHO He OTjinnajiacb ot aK- 
thbhocth HaTHBHbix oco6en Ha npoTHxceHHH Bcero OKcnepHMeHTa (pnc. 2, 6 , 4). 

M3MeHeHne 3CTepa3HOH aKTHBHOcTH b roMoreHaTax mojijiiockob L. tumida 
npn 3apaxceHHH uepKapnflMH E. aconiatum. Hepe3 2 cyT nocjie 3apaxceHHH 3ape- 
rncTpnpoBajiH yBejinneHne ypoBHH aKTHBHOcTH HecneuHcjjHnecKHx 3CTepa3 
b 2.2 pa3a no cpaBHeHHio c kohtpojicm. Hepe3 26 cyT nocjie 3apaxceHHH mojijiio¬ 
ckob, HanpoTHB, o6HapyxcHJiH jtocTOBepHoe CHHxceHne aKTHBHOcTH 3CTepa3 
b 1.4pa3a no cpaBHeHHio c HHTaKTHbiMH ocoOamh (pnc. 5). 


OECYiK^EHME 

FlpecHOBOjiHbie mojijiiockh L. stagnalis h L. tumida 5ibji5iiotc5i BTopbiMH npo- 
MeXCyTOHHblMH X035ieBaMH JXJI5I 18 BHJIOB TpeMaTOJX, B HHCJie KOTOpbIX npejtCTaBH- 

TejiH ceM. Echinostomatidae — E. aconiatum h M. anceps (lOpjiOBa, 2003; lOpjio- 
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Ba, CepSHHa, 2004; Yurlova et al., 2006). C MOMeHTa npoHHKHOBeHHH uepKapnn 
b xo3HHHa uo HHUHCTHpoBaHHH npoxouHT HecKOJibKO nacoB, a nepe3 6—7 CyT 3a- 
BepmaeTCH pa3BHTne MeTauepKapnn, KOTopbie coxpaHHiOTCfl b mojuhockc uo Tex 
nop, noKa oh He 6yueT cueueH OKOHnaTejibHbiM xo3hhhom (lOpjiOBa h up., 2000; 
Yurlova et al., 2006). IlpoHHKHOBeHHe uepKapnn b MOJunocKa conpoBOxcuaeTcn 
MexaHunecKHM pa3pymeHHeM TKaHen xo3HHHa, a TaKxce BbiuejieHneM npouyKTOB 
o6MeHa BemecTB TpeMarau (THHeunHCKan, 1968). B pe3yjibTaTe B03uencTBHH na- 
pa3HTOB y X03HHHa HaOjHO^aiOTCH CUBHTH B yrjreBO^HOM H XCHpOBOM o6MeHe, Ha- 
pymeHHH SejiKOBoro MeTa6ojiH3Ma (OrauHHHeHKo, 1970; OrauHHHeHKO, 1978). 
KpoMe toto, ycneuiHoe o6pa30BaHne MeTauepKapnn bo3moxcho TOJibKO npn no- 
UaBJieHHH HJ1H H36eraHHH HMMyHHbIX peaKUHH X03HHHa (lOpjiOBa H £p., 2000). 
B npouecce cocyiuecTBOBaHHH MOJunocKa n TpeMarau xo3neBa MoryT BbipaSaTbi- 
BaTb MexaHH3Mbi BHyTpeHHen 3amnTbi n ycTOHHHBOCTH, npn otom, BeponTHO, 
onpeuejieHHan pojib npnHaujiextHT ueTOKcnunpyioiunM (J)epMeHTaM, b tom nncjie 
HecneuH(J)HHecKHM 3CTepa3aM. 

H3yneHHe aKTHBHOCTH 3CTepa3 b tkbhhx mojuhockob L. stagnalis n L. tumida 
npw ouhhohhom n CMeuiaHHOM 3apaxceHHH uepKapn^MH TpeMara^ E. aconia- 
tum h M. anceps paHee He npoBounjiocb. H3BecTHO, hto noMHMO bhuobmx pa3- 

JIHHHH B aKTHBHOCTH HeCneUH(J)HHeCKHX 3CTepa3 y 6eCn03B0H0HHbIX XHBOTHbIX 
BKTHBHOCTb (J)epMCHTa MOXCeT H3MeHHTbCH B 3aBHCHMOCTH OT CTa^HH pa3BHTHfl, 

B03pacTa h nojia (PocjiaBueBa h up., 1993; Jordaens et al., 1999). Harnn nccjie- 
^OBaHHH noKa3ajiH, hto cpeun mojuhockob ot 2 uo 8 mm HanOojibiiiafl aKTHB- 
HocTb HecneitH(J)HHecKHX 3CTepa3 perHCTpnpyeTCH y oco6en c bmcotoh paKO- 
BHHbl 3—4 MM. MbI npe^nOJIOXHJlH, HTO Ha ypOBeHb 3CTepa3HOH aKTHBHOCTH 
B TKaHHX X03HHHa MOXCeT BJIHHTb HHBB3HH MOJUHOCKOB MeTauepKapHHMH TpeMa- 
tou, h oueHHJiH aKTHBHocTb HecneuncjjHHecKHX 3CTepa3 nocjie 3apaxeHHH uep- 
KapHHMH napa3HTa. OKa3ajiocb, hto nepe3 2 cyT nocjie HHBa3HH perncTpnpyeTCfl 
yBejiHHeHHe (JjepMeHTaTHBHOH aKTHBHOCTH y 3apaxceHHbix oco6en b 3aBncn- 
MOCTH OT pa3Mepa MOJUHOCKOB H BHUa TpeMBTOJU Y ^KHBOTHblX C BbICOTOH paKO- 
BHHbl OT 5 JXO 8 MM aKTHBHOCTb 3CTepa3 UOCTOBepHO B03pacTajia KaK npn om- 
HOHHOM, TaK H npH CMeuiaHHOM 3apaXCeHHH no CpaBHeHHIO C HHTaKTHbIMH 
ocoShmh. B npouecce sbojhouhh napa3HTo-xo3HHHHbix OTHomeHHH c(J)opMnpo- 
Bajmcb MexaHH3Mbi, no3BOJiHK)iuHe cocymecTBOBaTb napa3HTy h xo3HHHy. Bbico- 
khh ypoBeHb aKTHBHOCTH ueTOKcnunpyioiunx (JiepMeHTOB b uaHHOM cjiynae 
HeoSxOUHM X03HHHy UJIH yHHHTOXCCHHH TOKCHHeCKHX MOJieKyjT, KOTOpbie MOTyT 
BbipaSaTbiBaTbCH b tkbhhx npn BHeupeHnn uepKapnn b opraHH3M MOJunocKa. 
CooTBeTCTBeHHO napa3HT moxcct 3aKOHHHTb CBoe pa3BHTHe, He Bbi3biBan rnSejib 
xo3HHHa. nojiyneHHbie uaHHbie corjiacyiOTcn c pe3yjibTaTaMH upyrnx aBTopoB, 
KOTopbie perHCTpnpoBajiH yBejinneHne aKTHBHOCTH 3CTepa3 y MOJunocKa L. trun- 
catula nocjie 3apaxceHHH TpeMaTOuon F. hepatica (Humiczewska, Rajski, 2005). 

KpoMe TOTO, H3BeCTHO, HTO HHBa3H51 MOJUHOCKOB JIHHHHKaMH TpeMaTOU BbI3bIBa- 
eT H3MeHeHHH aKTHBHOCTH He TOJibKO 3CTepa3, HO H UpyiTiX rHUP0Jia3 — KHCJIOH 
h mejiOHHOH (J)oc(J)aTa3, ypoBeHb KOTopbix TaKxce noBbimaeTcn y 3apaxceH- 
hhx xchbothhx, CBnueTejibCTByn TeM caMbiM o HapyuieHHH yrjieBOUHoro o6MeHa 
y xo3HHHa (Dennis et al., 1974; CrauHHHeHKO, 1978). HeoSxouHMO OTMeTHTb, 
hto ynoMHHyTbie aBTopbi npoBOumin nccjieuoBaHHH npn 3apaxceHHH mojuho¬ 
ckob napTeHHTaMH TpeMarau, JiOKajiH30BaHHbiMH b renaTonaHKpeace mojuho¬ 
ckob, Torua KaK Harnn pe3yjibTaTbi nojiyneHbi npn HHBa3HH MeTauepKapnnMH 
TpeMaTou, MecTOM nocejieHHH KOTopbix cjiyxcnT JieroHHan nojiocTb mojuho¬ 
ckob. TaKHM o6pa30M, nOBbimeHHe aKTHBHOCTH (JiepMeHTOB MOXCCT HBJIHTbCH 
OTBeTOM h nepBoro, h BToporo npoMexcyTOHHbix xo3neB Ha 3apaxceHne TpeMa- 
TOUaMH. 


3 napa3HTo;iornfl, 6, 2008 r. 
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H3yneHHe 3CTepa3Hoft aKTHBHOCTH b aHHaMHKe b 33bhchmocth ot npoaoa- 
XHTeabHOCTH CymeCTBOBaHHfl napa3HT0-X033HHH0H CHCTeMbI nOKa3anO CHHXe- 
HHe aKTHBHOCTH HeCneUH<t)HHeCKHX 3CTepa3 B TK3HHX 3apaxeHHbIX MOJ1J1K3CKOB 

L. stagnalis (3—4 mm) h L. tumida (4 mm) wepe3 26 cyT nocae HHBa3HH TpeMaTO- 
aoft E. aconiatum. Bo3moxho, sto oSycaoBaeHO BHaoBbiMH oco6chhocthmh 
napa3HTa, nocKoabKy npn CMemaHHOM 3apaxeHHH (E. aconiatum + M. anceps) 
b TKaHHx L. stagnalis 3aperHCTpHpoBajiH aocTOBepHoe noBbnueHne aKTHBHOCTH 
3CTepa3 no cpaBHeHHio c KOHTpoaeM, a npn HHBa3HH M. anceps He Ha6aioaaaH 
P33J1HHHH B <^epMeHT3THBHOfi aKTHBHOCTH Mexay 3apaxeHHbIMH H HHT3KTHbIMH 

MOJUHOCKaMH (phc. 4). He HCKJHOHeHO, hto yMeHbiueHHe aKTHBHOCTH Hecneun- 
(J)HHecKHX 3CTepa3 HBJineTca pe3y^bTaTOM chhxchhh o6mero Meia6oaH3Ma Ha 
aaHHOM 3Tane B3aHMOOTHomeHHfl xo3HHHa h napa3HTa, npeaeraBaeHHoro Meia- 
uepKapneH. 

npoBeaeHHbie SKcnepnMeHTbi no3BoanaH BbiaBHTb BHaoBbie p33jihhhh b npn- 
xHBaeMOCTH MeTauepKapnft 2 bhaob b opraHH3Me MoaaKKxoB. npn stom nepe3 
2 cyr nocae 3apaxeHHa OTHOCHTeabHbift ypoBeHb npnxHBaeMOCTH E. aconiatum 
6bui Bbiine, HeM M. anceps. Ha6aioaeHHH 3a npnpoaHofl nonyaannefi L. stagnalis 
noKa3biBaiOT, hto HHTeHCHBHOCTb 3apaxeHna mojuiiockob TpeMaToaoft E. aconi¬ 
atum Bbiine, neM M. anceps (Yurlova et al., 2006). KpoMe toto, 3aperHCTpnpo- 
BaHa CMepTHOCTb 3apaxeHHbix ocoSen xo3HHHa nepe3 26 cyr nocae hhb33hh, 
npnneM oHa OTMenaaacb TOJibKO cpean MoaaiocKOB c BbicoTofl paKOBHHbi 2 mm. 
no/iyHeHHbie pe3yabTaTbi no3BoaaioT npeanoaaraTb, hto MoaaiocKH Maaoro pa3- 
Mepa «He no3BoaaK)T» napa3HTy noaHoueHHO 3aBepiiiHTb CBoe pa3BHTHe. YBean- 
neHHe CMepTHOCTH MOJ1J1K3CKOB Maawx pa3MepoB nocae 3apaxceHHH nepKapnaMH 
TpeMaTOfl 3aperHCTpHpoB3HO TaKxe b napa3HTO-xo3HHHHOH CHCTeMe Biomphala- 
ria glabrata — Echinostoma caproni (Schneck, Fried, 2004). CaeayeT OTMeTHTb, 
hto HaOjnofleHHH 3a npnpoaHOH nonyjiHUHen L. stagnalis noKa3aan, hto oco6h 
M aabix pa3MepoB, ot 2 ao 5 mm, KaK npaBHJio, He 3apa>KeHbi MeTauepKapnaMH 
TpeMaToa H3ynaeMbix bhaob (HeonyOjiHKOBaHHbie aaHHbie). Bo3moxho, sto cbh- 
3aHO C BbICOKOH 3KTHBHOCTbK3 3CTepa3 MOaaiOCKa, HO T3KXC He HCKJHOHeHO, HTO 
pa3Mepbi napa3HTa, conocTaBHMbie c pa3MepaMH xo3HHHa, aeaaioT HeB03M0x- 
hhm 3apaxeHHe Moaoan MoaarocKOB uepKapnaMH TpeMaToa b npnpoae. 

TeHfleHUHH K yBeJIHHeHHK) ypOBHfl aKTHBHOCTH HecneiXH(J)HHeCKHX 3CTepa3 
y 3apaxeHHbix MoaaiocKOB no3BoaaeT npeanoaoxnTb, hto b caynae 3apaxeHHa 
aHa^H3npyeMbiH o6pa3eu roMoreHaTa MoaaiocKa «coaepxnT» He ToabKO serepa- 
3 bi X03HHH3, ho h napa3HTa. TaK, npe^BapHTe^bHbie pe3yabTaTbi H3yneHHH cneK- 
TpoB 3CTepa3 roMoreHaTOB TKaHefi MoaaiocKa Codiella trosheli H3 npnpoaHOH 
nonyaaitHH, 3apaxeHHoft MeTauepKapnaMH TpeMaToaw Cyclocoelum sp., h tomo- 
reHaTOB sthx MeTauepKapnfi noKa3biBatoT npncyTCTBHe HecKoabKHX H30ct)opM 
HecneuH(J)HHecKHX 3CTepa3 y napa3HTa (HeonySaHKOBaHHbie aaHHbie), hto mo- 
xeT nonTBepxnaTb Hame npeanoaoxeHHe. OaHaKO conocTaBaeHHe aaHHbix Ha- 
croamero nccaeaoBaHHa no yaeabHOH aKTHBHOCTH <J>epMeHTa b roMoreHaTax 
TKaHeii h OTHOCHTeabHoft npnxnBaeMOCTH uepKapnn E. aconiatum h M. anceps 
b MOJunocKax no3BoaaeT noaaraTb, hto yBeanneHHe 3CTepa3Hoft aKTHBHOCTH 
npn 3apaxeHHH TpeMaioaaMH cbh33ho c otbctom xo3hhh3 Ha npncyTCTBHe na- 
pa3HTa b opraHH3Me. AHaaorHHHbie pe3yabTaTbi, noKa3biBaioinHe, hto Ha noBbi- 
nieHHe aKTHBHOCTH HecneuH(J)HHecKHX 3CTepa3 MoryT OKa3biBaTb BaHHHHe pa3- 
aHHHbie HHB33HH, 6bian noayHeHbi npn H3yneHHH HaceKOMbix. B h 3 cthocth, 
ycTaHOBaeHO, hto 3HTOMonaToreHHbie rpn6bi h MHKpocnopnaHH Bbi3biBaiOT no- 
aBaeHHe HHayuH6eabHbix 3CTepa3 h noBbimeHHe o6men 3CTepa3H0ii aKTHBHOCTH 
b TK3HHX HeuiyeKpbiabix (CepeOpoB h ap., 2001; Yefimenko et al., 2001; BopoH- 
U0Ba h ap., 2006). Y npeacTaBHTeaen npaMOKpbiabix o6HapyxeHO ycnaeHHe aK- 
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THBHOCTH Kap60KCHJI3CTepa3 npH 3apaxeHHH KOKUH^HHMH (COKOJIOBa, CyH^y- 

kob, 1999). 

TaKHM o6pa30M, riOKa3aHO, hto ounHOHHan w CMemaHHan HHBa3HH mojijho- 
ckob uepKapHHMH TpeMarau E. aconiatum h M. anceps npHBOUHT k H3MeHeHHio 
aKTHBHOCTH HecneUH(J)H4eCKHX 3CTepa3 B TKaHHX 3apa>KeHHbIX XHBOTHbIX. Ha 
H3MeHeHHe 3CTepa3HOH aKTHBHOCTH BJIHfleT pa3Mep X03HHHa H BHU napa3HTa. 

BJIArOMPHOCTM 

Hccjie^OBaHHH npoBeueHbi npn cJ)HHaHC 0 B 0 H nojmepxtKe Pocchhckoto 4)oh- 
JX& (J)yH^aMeHTajibHbix nccjieuoBaHHH (rpaHT Nq 07-04-01416-a), MnHHCTepcTBa 
HayKH Pocchhckoh Oeuepaunn (rpaHT HUI-1038.2006.4), MexuHCUHruiHHap- 
Horo HHTerpauHOHHoro npoeKTa CO PAH Nq 19. 


CnncoK JiHTepaTypw 

Aiaes T. JT., TTojieBiuHKOB A. B. 3amHTHbie peaxunn GpioxoMorax mojijiiockob. 1. Kjie- 
TOHHbie peaxuHH// riapa3HTOJiorHH. 2004. T. 38, Bbin. 4. C. 342—351. 

Aiaes T. JT., EpeMHHa E. E., TlojieBmHKOB A. B. 3amHTHbie peaxunn 6pioxoHorHx 
mojijiiockob. TyMOpajibUbie peaxunn// TTapa3HTOjiorHfl. 2005. T. 39, Bbin. 1. C. 3—15. 

BopoHuosa H. JT., EpmoB H. H., rjiynos B. B. Bjihahhc MHKpocnopnjiHH Vairimorp- 
ha ephestiae (Microsporidia: Burenellidae) Ha aKTHBHOCTb h cneKTp HecneuH<j)H4ecKHX 
3depa3 pa3JiHHHbix TKaHen jihhhhok dojibuioH n4ejiHH0H orHeBKH Galleria mellonella 
(Lepidoptera: Pyralidae)// TTapa3HTOJiorHH. 2006. T. 40, Bbin. 1. C. 74—84. 

THHeuHHCKan T. A. TpeMamabi, hx )KH3HeHHbie unicibi, GnojiorHH h 3bojhouhh. JT.: Hay- 
xa, 1968. 411 c. 

TTjioxhhckhh H.A. Ehomctpha. M.: H3u-bo MTY, 1970. 367 c. 

PocjiasueBa C. A., EaxaHOBa E. H., E pe mhh O. TO. 3cTepa3bi 4jieHHCTOHorHX h hx 
pojib b MexaHH3Max ueTOKCHKauHH HHceKToaxapHUHaoB// H3b. PAH. Cep. 6hoji. 1993. 
N? 3. C. 368-375. 

CepedpoB B. B., Ajie xcee b A. A., TjiynoB B. B. H3MeHeHne aKTHBHOCTH h cnexTpa 
3CTepa3 reMOJiHM(t)bi ryceHnu bouxhhhoii mojih Galleria mellonella L. (Lepidoptera: Py¬ 
ralidae) npn MHK03ax II H3b. AH. Cep. 6hoji. 2001. Ne 5. C. 588—592. 

CoKOJioBa K). fl., CyHuyKOB O. B. TTouaBJieHHe aKTHBHOCTH 3CTepa3 xax ocodeHHOCTb 
naToreHe3a MHKpocnopHuno3a CBep4K0B Gryllus bimaculatus// riapa3HTOJiorHH. 1999. 
T. 33, Bbin. 6. C. 527-536. 

CTajiHH4eHK0 A. TT. H3MeHeHne dejixoBoro cnexTpa kpobh Viviparus contectus (Millet, 
1813) (Gastropoda, Prosobranchia) npn HHBa3HH jiH4HH04HbiMH (J)opMaMH TpeMaTou H 
napa3HTOJiornH. 1970. T. 4, Bbin. 5. C. 484—488. 

CTajiHH4eHKo A. n. H3MeHeHne HexoTopbix noxa3aTejieH yrjieBoaHoro odMena b reMO- 
JiHM<f>e npecHOBOUHbix mojijiiockob npn HHBa3HH hx napTeHHTaMH h jihhhhkbmh TpeMa- 
tojxH TTapa3HTOJiorHH. 1978. T. 12, Bbin. 6. C. 472—478. 

KDpjioBa H. H., BouHHHUKan C. H., DiynoB B. B. AHajiH3 B3aHMOOTHOiueHHH b CHCTe- 
Me napa3HT— xo3hhh (Ha npHMepe mojijiiockob h TpeMama) // Ycnexn cospeMeHHOH 
dnojiorHH. 2000. T. 120, Nq 6. C. 573-580. 

KDpjioBa H. H. Bjihhhhc napa3HTHpoaaHHH TpeMaioa Ha penpouyxTHBHbiH noTeHunaji npn- 
Pojihoh nonyjiflUHH Lymnaea stagnalis (Gastropoda, Lymnaeidae ) // 3 ooji. xcypH. 2003. 
T. 82, Nq 9. C. 1027-1037. 

KDpjioBa H. TL, CepdHHa E. A. HoBbie CBeueHna o Cyathocotyle bushiensis Khan, 1962 
(Trematoda: Cyathocotylidae )// TTapa3HTOjiorH4. 2004. T. 38, Bbin. 2. C. 191—205. 

flKOBJieBa H. B., CaMonjioBH4 M. TT., ropdyuiHH A. M. nojiHBapnaHTHOCTb CTpa- 
TerHH 3auiHTbi ot naToreHOB y mojijiiockob // >KypH. sboji. 6hoxhm. h 4>h3hoji. 2001. 
T. 37, Nq 4. C. 270-277. 

Asperen K. van. A study of housefly esterase by means of a sensitive colorimetric method// 
Journ. Insect Physiol. 1962. Vol. 8. P. 401—416. 

Bradford M.M.A rapid and sensitive method for the quantitation of microgram quantities of pro¬ 
tein utilizing the principle of protein dye binding // Anal. Biochem. 1976. Vol. 72. P. 248—254. 


507 



Coeurdassier M., Gomot-De Vaufleury A., S ai nt - De n is M., Ribera D., 
Narbonne J. F., Badot P. M. Effects of dimethoate on snail B-esterase and growth as 
a function of dose, time and exposure route in a laboratory bioassay// Biomarkers. 2002. 
Vol. 7. P. 138-150. 

Dennis E. A., Sharp M., Douglass R. Carbohydrate reserves and phosphatase activity in 
the mollusc-trematode relationship of Mytilus edulis L. and Proctoeces maculatus (Looss, 
1901) Odhner, 1911 // Journ. Helminthol. 1974. Vol. 48. P. 1 — 14. 

de Jong-Brink M., Hoek R. M., Lageweg W., Smit A. B. Schistosome parasites in¬ 
duce physiological changes in their hosts by interfering with two regulatory systems, the 
internal defence system and the neuroendocrine system // Parasites and Pathogens. Effects 
of host Hormones and Behaviour. New York, 1997. P. 57—. 

Galloway T. S., Millward N., Browne M. A., Depledge M.H. Rapid assessment of or¬ 
ganophosphorous/carbamate exposure in the bivalve mollusc Mytilus edulis using combi¬ 
ned esterase activities as biomarkers// Aquat. Toxicol. 2002. Vol. 61. P. 169—180. 

Granath W. OJr., Yoshino T. P. Lysosomal enzyme activities in susceptible and refracto¬ 
ry strains of Biomphalaria glabrata during the course of infection with Schistosoma man- 
soni// Journ. Parasitol. 1983. Vol. 68. P. 1018—1026. 

Grew A. E., Esh G. W. Histopathology of larval trematode infections in freshwater pulmonate 
snail, Helisoma anceps// Journ. Invertebr. Pathol. 1987. Vol. 49. P. 76—82. 

Humiczewska M., Rajski K. Some enzymes associated with lipid catabolism in the Fasci¬ 
ola hepatica larvae—Galba truncatula system. I. Esterases and lipases // Wiad. Parazytol. 

2005. Vol. 51. P. 233-238. 

Hurd H. Physiological and behavioral interactions between parasites and invertebrate hosts// 
Adv. Parasitol. 1990. Vol. 29. P. 271-318. 

Jordaens K., Van Riel P.,Verhagen R., Backeljau T. Food-induced esterase elect- 
romorphs in Carinarion spP. and their effects on taxonomic data analysis (Gastropoda, 
Pulmonata, Arionidae) // Electrophoresis. 1999. Vol. 20. P. 473—479. 

Lee C. G., Kim S. K., Lee C. Y. Rapid growth of Lymnaea virides, the intermediate host of 
Fasciola hepatica, under laboratory conditions// Veterinary Parasitol. 1994. Vol. 51. 
P.327-331. 

L i s k a D. J. The detoxification enzyme system // Altern. Med. Rev. 1998. Vol. 3. P. 187—198. 

Mikhailov A. T., Torrado M., Korochkin L. I., Kopantzeva M. A., Mendez J. 
Male-predominant carboxylesterase expression in the reproductive system of molluscs and 
insects: immunochemical and biochemical similarity between Mytilus male associated po¬ 
lypeptide (MAP) and Drosophila sex-specific esterase S. // ComP. Biochem. Physiol. B Bi- 
ochem. Mol. Biol. 1997. Vol. 118. P. 197-208. 

Schneck J. L., Fried B. Effects of snail size on encystment of Echinostoma caproni in juve¬ 
nile Biomphalaria glabrata (NMRI strain) and observations on the survival of infected sna¬ 
ils// Journ. Helminthol. 2004. Vol. 78. P. 277—279. 

Sogorb M. A., Vilanova E. Enzymes involved in the detoxification of organophosphorus, 
carbamate and pyrethroid insecticides through hydrolysis// Toxicol. Lett. 2002. Vol. 128. 
P. 215-228. 

Vioque-Fernandez A.,de Almeida E. A., Ballesteros J., Garcia -Barrera T., 
Gomez-Ariza J. L., Lopez-Barea J. Donana National park survey using crayfish 
(Procambarus clarkii) as bioindicator: Esterase inhibition and pollutant levels // Toxicol. 
Lett. 2007. Vol. 168. P. 260-268. 

Wang H., Cai W. M., Wang W. X., Yang J. M. Molluscicidal activity of Nerium indicum 
Mill, Pterocarya stenoptera DC, and Rumex japonicum houtt on Oncomelania hupensis // 

2006. Vol. 19. P. 245-248. 

Yefimenko T. M., Sundukov O. V., Issi I.V. Effect of microsporida infection on the es¬ 
terases activities in Agrotis segetum caterpillars// Vestnik zoologii. 2001. Vol. 35. 
P. 45-50. 

YurlovaN.I., Vodyanitskaya S. N., SerbinaE.A., Biserkov V. Y., Georgi- 
ev B. B., Chipev N. H. Temporal variation in prevalence and abundance of metacerca- 
riae in the pulmonate snail Lymnaea stagnalis in Chany Lake, West Siberia, Russia: 
Long-term patterns and environmental covariates // Journ. Parasitol. 2006. Vol. 92, N 2. 
P. 242-248. 


508 



AN ACTIVITY OF NONSPECIFIC ESTERASES IN HOMOGENATES OF 
LYMNAEA STAGNALIS AND LYMNAEA TUMIDA SNAILS (GASTROPODA: 
PULMONATA) INFECTED BY TREMATODE CERCARIAE ECHINOPARYPHIUM 
ACONIATUM AND MOLINIELLA ANCEPS (ECHINOSTOMATIDAE) 

Ya. L. Vorontsova, N. I. Yurlova, S. N. Vodyanitskaya, V. V. Glupov 

Key words', esterase, snail, Lymnaea , Trematoda, cercaria, Echinoparyphium aconiatum , Mo- 
liniella anceps. 


SUMMARY 

The comparative analysis of esterase changes in homogenates of the snails Lymnaea 
stagnalis and L. tumida bodies was carried out. Juvenile snails with shell size 2 mm, 
3—4 mm, 5—6 mm and 7—8 mm were exposed to cercariae of the trematodes Echinoparyp¬ 
hium aconiatum and/or Moliniella anceps. The esterase activity was detected spectrofoto- 
metrically. The highest level of esterase activity in noninfected L. stagnalis was registered in 
snails with shell size 3—4 mm. The invasion of snails by trematode cercariae results in a 
change of esterase activity in the tissues of infected snails. The activity of easterases was in¬ 
creased in the infected L. stagnalis snails with shell size 5—8 mm at 2 days post invasion in 
comparison with control. The decrease of esterase activity in tissues of infected snails 
L. stagnalis (3—4 mm) and L. tumida (4 mm) was observed at 26 days post invasion by 
E. aconiatum only. The host size and parasite species was influenced on esterase activity in 
the snails. 
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